Introduction
Large-magnitude extension in the U.S. Cordillera has been accomplished principally along largescale, low-angle normal faults called detachments. The footwall to these detachments commonly consists of metamorphic tectonites that have cooled rapidly from temperatures in the 300°C range and higher during the Cenozoic (e.g., Dokka et al. 1986 ; Holm and Dokka 1993; and many others). Although these temperatures are sufficient for development of ductile deformation features in quartzofeldspathic rocks, the age and tectonic significance of many of the footwall tectonites have been controversial. This is due, in part, to the fact that many contain an older Precambrian or Mesozoic metamorphic fabric that complicates their structural interpretation.
The Black Mountains of the Death Valley extended region in southeast California contain Precambrian metamorphic rocks exhumed via largescale Tertiary extensional tectonism (figure 1). The Precambrian rocks are exposed as three NW- plunging topographic and structural antiforms whose overall shape resembles the carapace of a turtle (Curry 1938 (Curry , 1954 . The Death Valley "turtiebacks" consist of a thick L-S metamorphic tectonite (of predominantly Precambrian schist, gneiss, and marble) whose foliation is broadly parallel to an overlying undulatory detachment surface. The northwest orientation of the antiformal axes is subparallel to the present extension direction in the region (Burchfiel et al. 1987 (Miller 1992a (Miller , 1992b ). This indicates that the folding of the Badwater turtleback rocks, which represent an allochthonous fault slice with a very different history from the two southern turtlebacks (Holm et al. 1992) , was complete by 6-7 Ma.
The currently active range-front fault bordering the Black Mountains on the west is a steeply dipping surface with normal, down-to-the-west displacement (Geist and Brocher 1987) . The geometry of this fault, which probably developed in the last 2-4 Ma, differs dramatically from the low-angle detachment fault responsible for unroofing of the Black Mountains prior to 4 Ma (Holm et al. 1992 ). The older detachment fault is highly corrugated apparently due to folding in an overall constrictional strain field. It seems possible that this largescale folding associated with extension may have caused deactivation of the detachment surface and the formation of a younger, more planar fault system. The present Black Mountains frontal fault may represent this out-stepping of a normal-fault system away from a deactivated folded detachment.
The origin of the geometry of metamorphic core complexes has been an important problem in the study of detachment fault development. Detachment fault systems are three-dimensional features that require the study of both hanging wall and footwall structures. 
